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Abstract 
Our study, conducted in relation to the concrete results of an investigative approach, aims to highlight the efficiency of  Sciences 
lessons (Chemistry, Physics, Biology) designed in the PROFILES - Education through Science training program, lessons focused 
on instruction through scientific investigation (IBSE), a teaching strategy based on experimentation, questioning, discovery, 
problem solving, group work, likely to provide relevant learning. 
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1. Introduction 
The results obtained in numerous studies conducted in recent years, confirm a worrying reality: students' interest 
in Sciences is obviously declining/regressing. Although the number of young people which accede to the top-level 
educational routes is growing, it is found, however, that very few of their options are directed to study programs 
from Sciences area. 
In the context of the Knowledge Society and Knowledge-based Economy, this phenomenon will generate serious 
effects, unless measures are taken in order to optimize the perception of students/young people on scientific culture, 
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to radically change their attitude towards study subjects included in the Sciences area (mainly, Chemistry, Physics, 
Biology). 
One of the causes identified by the experts who have analyzed this situation concerns the strategy used to teach 
Science. Thus, although from the earliest age, children show a marked curiosity for the environment, they request 
scientific explanations of natural phenomena, traditional education focused on the transfer of information, based on 
memorizing, rather than on understanding, decreases the students’ interest and induces, rather, a negative attitude 
towards everything that is subsumed to scientific culture. 
Having those findings as premises, in the PROFILES - Education through Science training program for 
Chemistry, Physics and Biology teachers, activities/content centered on inquiry based science education (IBSE) 
were promoted - a teaching strategy based on experimentation, inquiry, discovery, problem solving, work in groups, 
likely to provide relevant learning. 
 The efficiency of the PROFILES CPD program was assessed by reporting to the teachers’ ability to develop 
modern materials for Sciences teaching - integrated in PROFILES Modules - and to implement IBSE in respect of 
attitude and motivation of students to/for Sciences. 
2. Conceptual framework 
The IBSE strategy represent, in essence, a way of training through investigation, interrogation, discovery, it is the 
opposite of traditional methods of transmission/acquiring knowledge. The implementation of this strategy enables an 
authentic and relevant learning, which isn't just a simple assimilation of content delivered by a teacher in a final 
form, but also involves understanding and solving some issues which has been cut out of real life, which invite  the 
student to observe, to formulate hypotheses and resolute alternatives, to analyze, to synthesize, to make experiments, 
all of these allowing student to use his own learning experience, to develop decision-making skills and to act 
independently and effectively in a given situation, to form a personal representation of the world around him. 
IBSE is associated in a natural way with the integrated curriculum approach paradigm. The integrated curriculum 
involves a problem/a theme approach in a holistic manner, beyond study subjects borders and giving more sense, 
more substance and more relevance to the learning activity. Certain Sciences topics like: Water - miracle of life. If 
disappears water, disappears life?; What do we know about the chemical substances for household use? Are they 
dangerous?; A healthy body is the product of a correct diet. Health ... of the food, etc. - may become more 
interesting, attractive and accessible, if they are viewed beyond the narrow "lens" of study subjects, isolated from 
each other, and treated  inter-, multi- and/or trans disciplinary. 
The integrated curriculum concept „refers to a particular way of teaching and a particular way of organizing and 
planning the instruction that produces an interaction of disciplines or study subjects, so: 
x meets the needs of the students ' development; 
x helps to create connections between what students learn and their present and past experiences "(Ciolan, 2003). 
To achieve goals set in IBSE strategy and to promote an integrated approach of the curriculum, it is necessary to 
design a teaching-learning-assessment process based on the specific principles of the constructivist theory. In this 
way, the students will benefit of active learning experiences that subsumes contextualized activities/tasks, creating 
for them the opportunity to discover and build, together, the lesson meaning while it is under way. Students are 
treated as unique persons, and the teacher assumes the role of learning facilitator.  
The concept of scientific culture involves developing the ability to creatively use appropriate knowledge and 
skills, based on scientific evidence, of course having a career relevance and everyday life relevance, for solving 
personal, challenging, meaningful problems, and to adopt responsible socio-scientific decisions (Holbrook & 
Rannikmae, 2009).  
Forming and development of scientific culture of the students require knowing and respecting their learning 
needs, using their previous experiences, thus applying specific principles of constructivist pedagogy. 
Promoting, in Sciences lessons, the investigation conducted by the student, it facilitates the development of a 
relevant learning process, characterized by an active acquiring of significant knowledge of complex problem solving 
skills, decision making, working effectively in groups, based on authentic student-student and student-teacher 
collaboration. 
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The learning relevance is conditioned by: 
x students' perception of the importance of learning framework;  
x the topic significance for the student, where the subject is "associated" with the intelligibility, with the 
opportunity to participate, with classroom atmosphere; the satisfaction and student performance are closely 
linked to the learned experiences;  
x students' perception on the teaching-learning-assessment process;  
x students' satisfaction determined by the ability of teachers to meet their needs (Suduc & Bîzoi, 2014).  
3. Methodology 
The paper’s aim is to demonstrate the formative benefits of the instruction based on IBSE. By the means of the 
conducted investigation, it was aimed to identify the perceptions of the teachers who have used IBSE strategy in the 
Sciences lessons, regarding to its importance, its impact on students’ motivation to study Chemistry/Physics/Biology 
and on their scholar performances.  
The working hypothesis we established was the following: if teachers use IBSE in Sciences lessons, the students' 
motivation for specific contents will increase, aspect which is reflected in their school results. The research is 
quantitative and it is carried out on a heterogeneous sample of teachers. The teachers from the sample are 16 and 
they are working in pre-university schools and they are teaching the study subjects Chemistry, Physics or Biology. 
The research method was based on a questionnaire survey, and measurement of responses was achieved by 
means of a Likert scale. The questionnaire we used has seven items, of which three items with predefine answers 
and four items with open answers. 
4. Results and discussions 
The first item of the questionnaire asked teachers to express an opinion on the importance of implementation of 
IBSE strategy (instruction based on scientific investigation) in the Sciences lessons (Chemistry, Physics, Biology). 
Thus, the teachers were given ranks from 1 to 5, where 1 signifies „very important” and 5 „not important”.  
Analyzing the distribution of responses to this item (Fig. 1), we conclude that a high proportion of teachers (62%) 
believe that the implementation of the IBSE strategy in Sciences lessons is very important, while 38% think it is 
important. All the answers are distributed in the top of the scale, which means that all teachers in the sample realize 
the importance of using this strategy in the Sciences lessons. 
 
  
Fig. 1. The importance of the IBSE strategy implementation in 
Sciences lessons. Fig. 2. The necessity of Sciences integrative approach. 
 
The second item of the applied questionnaire asked teachers their brief arguments for the answers provided in 
item 1. We present, further, the arguments offered by teachers. They believe that IBSE strategy implementation is 
important because it: 
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x promote experiential learning, learning through exploration, investigation by experimentation (5 answers);  
x facilitate learning and understanding, effective acquisition of information (4 answers); 
x develop students' skills and competences, including work skills/teamwork (2 answers); 
x ensure the implementation of interdisciplinary correlations (2 answers); 
x ensure compliance with the principle of unity of theory and practice and allows realization of student 
achievement (2 answers);  
x lead to enrichment of scientific culture;  
x provides an attractive, useful and beneficial content approach;  
x develop students' creativity. 
Next item of the questionnaire focused on the need of a Sciences (Chemistry, Physics, Biology) integrative 
approach. The scale of possible answers to this item includes 5 steps, where 1 signifies very high degree and 5 very 
small degree.  
Following the tabulation of responses (Fig. 2), we found that 56% of teachers consider that the Sciences 
integrated approach is necessary in a very high degree, 19% in a high degree, and 19% in a moderate degree. Only 
6% of teachers surveyed believe that a Sciences integrated approach is required in very small degree. 
The fourth item of the questionnaire asked the respondents to argue their answers to the previous item. Among the 
arguments provided, numerous and relevant, we mention: 
x interdisciplinary approach enables connections, correlations, complex analysis, the unit study of some issues, 
structuring/systematized learning (7 answers); 
x Sciences integrated approach facilitates easy understanding of the studied topics, deepening them, treating them 
from different perspectives (6 answers)  
x the lessons based on  integrative curriculum ensure adequate preparation of students for social life. 
Teachers who believe that an integrated approach is not necessary argue their answers through the idea that the 
understanding is much easier if the approach of some content/themes involves a mono-disciplinary perspective. 
The next question of the questionnaire refers to the impact of IBSE strategy activities on students compared to 
the lesson developed before PROFILES module implementation, in relation to the following scale: 1-progress, 2- 
stagnation, 3-regression.  
The impact of teaching approaches centered on IBSE strategy on students was operationalized through the 
following five indicators: students' interest towards Sciences lessons, the effects in the formative plan, student 
activism, students’ group cohesion and school performance. In the following, we present the sample teachers' 
opinions regarding the impact of the activities based on IBSE strategy on students on each of the indicators 
mentioned above. 
Analyzing and correlating the responses obtained on the fifth item of the questionnaire (Figures 3-7), we 
conclude that for the first three indicators (students interest, formative plan and students activism), 94% of 
respondents considered that there was a progress. In terms of group cohesion, 87% of teachers appreciate that there 
was a progress, and 13% stated that there was no change in this sense. Regarding student performance, after 
PROFILES module implementation, 69% of teachers appreciate that there was a progress, and 31% a stagnation.  
We can easily see that most teachers consider that PROFILES module implementation impact on students was 
positive. 
The sixth item of the questionnaire asked the respondents to specify the PROFILES module title selected by them 
for implementation. Thus, their choices are presented in the table below: 
Table 1. Choices related to the PROFILES Modules implemented in the classroom. 
PROFILES Module Number of options 
Why do I have stomach aches? It's time to give more importance to food and therefore to healthy digestion! 3 
It natural „the food” of the plants? What happens to substances dissolved in groundwater? 2 
Let’ s eat healthy! 2 
Do we know how to live with radiation? You have exceeded the maximum permissible dose for your age? 1 
Water - miracle of life. If disappears water, disappears life? 1 
What do we know about the chemical substances for household use? Are they dangerous? 1 
A healthy body is the product of a correct diet. Health ... of the food 1 
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PROFILES Module Number of options 
CO2 – friend or enemy? 1 
Solar energy is an energy of the future? 1 
Can plants live without light? Photosynthesis - the connection between Earth and Sun  1 
Why are blood groups important? Blood - the source of life  1 
Optical phenomena. How do we see objects around? 1 
 
  
Fig. 3. The impact of the activities based on IBSE strategy 
 on students’ interest for Sciences. 
Fig. 4. The impact of the activities based on IBSE strategy on the 
students, in formative plan. 
 
  
Fig. 5. The impact of the activities based on IBSE strategy 
on students’ activism. 
Fig. 6. The impact of the activities based on IBSE strategy  
on group cohesion. 
 
 
Fig. 7. The impact of the activities based on IBSE strategy on school performance. 
The last item of the research instrument was to identify teachers' perceptions about the implemented module and 
about PROFILES project, generally.  
Teachers mentioned the following benefits:  
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x improve students' motivation and interest in Sciences;  
x increased responsiveness and level of understanding;  
x intensifying the desire for knowledge, information, exploration,  
x attractive and high performance;  
x high level of involvement;  
x enjoyable, interesting, motivating experience;  
x arouse curiosity, understanding the importance of Sciences;  
x use scientific experiments;  
x improve of teaching and learning quality;  
x use prior learning experiences;  
x strengthening the cohesion of the group; 
x cultivating the researcher spirit;  
x improve scientific culture;  
x the availability, reliability of the issues;  
x free expression of opinions, responses. 
Based on data obtained through the questionnaire administered, we can highlight the following: the majority of 
respondents aware the importance of using IBSE strategy in Sciences lessons and the need for integrated approach 
of the content of these disciplines. Promoting such a vision in Sciences teaching, teachers can assist students in the 
formation of some important skills which facilitate school success and, later, professional and social success.  
All teachers surveyed believe that the impact of implementing of the PROFILES modules on students was a 
strong on, registering a positive effect on students' interest in Sciences lessons, on their activism, on group cohesion 
and on school performance.  
In the study, the teachers mentioned some important benefits of the IBSE strategy and of the training program 
PROFILES, generally: increased motivation for learning, achievement of an authentic, quality learning, based on 
investigation, experimentation, use of previous experience of students, improving  science culture, etc. . 
We conclude that the working hypothesis is confirmed. So, if teachers use IBSE in Sciences lessons, the students' 
motivation to specific contents, related to science increases, something that is reflected in their educational 
achievement. 
5. Conclusions 
    According to IBSE strategy, integrated approach of curriculum and constructivist theory will be the benchmark 
which guide the design of the didactic demarche for teaching Sciences lessons, will be provided the necessary 
conditions to change students' attitude towards the Sciences study subjects, to increase their study interest and to 
assist, thus, to an improvement of scientific culture and a growing number of young people opting for university 
programs from Sciences area. 
An education for and through science, a quality and competences-centered one, will provide to the future 
graduate the tools necessary to constantly enrich its scientific culture, to extend learning activity to his entire life 
scale (life-long learning). 
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